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The variation of the various perturbation 
terns of the Coles expression of electrical, resistance at 
a temperature is Investigate?! in. cage of an iron-alusainu® 
alloy (27, f atomic percent Al) as a function of order* 
The result® obtained are compared with, those reported in 
tile literature for & near stoichiometric composition alloy 
(84.8 atonic percent Al). fhe structural transition tern- 
perature of the fe^Al phase for tne alloy under study 
lias been determined through the study of the variation 
of the coefficient of thermal expansion m a function of 
temperature and is compared with that reported in liters- 
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A. Generals 

ia a perfectly periodic; lattice of a metal, electrons 
mating in a given direction will continue to more in that 
direction indefinitely, A perfect lattice therefore offers no 
electrical resist.au©® whatever. If, however, the lattice ia 
not perfectly periodic, the electrons will fee scattered and It 
is from this scattering that resistance arises. 

the periodicity of the lattice may fee disturbed by 
various factors like thermal oscillations of the atoms about 
their mean positions at any temperature above the absolute 
zero, the presence of impurity atoms with different atomic 
sizes and nuclear charges, the imperfections in the lattice 
such as vacancies, dislocations, grain boundaries etc. 
Electrical resistance may also arise due to eletromle factors 
like s - i transition in transition metals and exchange inter- 
action of d electrons of a transition metal solute with conduce 

( 1 ) 

flea electrons of a ncntransltion metal solvent etc. 

Electrical resistance, in effect, is an additive 
quantity* It would fee interesting to disentangle the various 
factors that contribute to the net observed electrical resis- 
tance at a particular temperature with a view to determine the 
relative roles of various factors. Such knowledge Is desirable 
for the design and production of alloys useful in electrical 
appliances. 



In tr on-aluminum binary system la tlx* region of 
£3 to 35 atomic percent aluminum an order-disorder trans- 
formation is reported f 2 * 35 fixe ordered phase is Fe^Al end. 

the stoichiometric eoaposlt ion transforms to a disordered 
Ifease at approximately 540% » Besides the structural order- 
disorder transformation, a magnetic t rans of mat i on involving 
the onset of f err osaagne t i m at Curie temperature* © e * occur® 

In this region of the phase diagram* 

fixe port! cm of the equilibrium diagram as revised 
by McQueen and Kucgynakl^ between 20 and 30 atomic percent 
At in Fe using dilatorattric technique is given in figure X. 

The structural ordering temperature# end Curie points for a 
number of compositions in the Fe^Al region m reported by 
these author® .are given in. Sable 1. A tentative equilibrium 
diagram based on the high temperature X-ray studies of 
ordering in iron-aluminum alloy® ass proposed by Xmorley and 
Gaha^ia given in figure 2. The structural transition 
temperature* (T Q ) of Fe^Ai determined by these author* for 
three alloys above the stoichiometric composition of 23 atomic 
percent Ai are given in Table II. The ordering temperatures 
(ABC, Figure 2) in the Pe^AX region reported by thee# authors 
are about 25% higher than those reported by McQueen and 
Itxeiyaslcl. The present investigation on electrical resistivity 
studies on an ordering Fe-Ai alloy refers to relatively recent 
and more accurate phase diagram of Lawley and Cah**^{ Figure 2), 
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Composi- 

tion 

At . Pet . 

Ordering 
Temp, of 
fe 3 Al <>g 

Ordering 
f@ap.of 
FeAl oq 

Curie Pt. 
of Pe 3 Al °0 

Curie 

Of <Xj 

19.9 

360 



690 

21.7 

460 



655 

22.5 

475 



655 

23.5 

500 

660 

500 


24.7 

515 

730 

507 


26 .0 

520 

840 

400 


26.9 

520 

850 

400 


29.5 

490 

■ I 

900 

270 


33,6 

! 420 







f ABLE II 

Structural transit ion temperature Te for 
disappearance of F«,A1 order in Pe-Al 
alloys (Ref. 3) 
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sufficiently strong# might result la seat taring of the conduc- 
tion, eleetroas giving rise to m appreciable term la the 
electrical resistors©®* $ Me term 1© ©ailed the ©pirn disorder 
resistivity or ferromagnetic resist one® component* The contri- 
bution of this component decreases mix® ordering of the atomic 
spins l*e* with the onset of ferromagnetism* 


Coles ^^hae given a semi quant it at ive equation 
relating the electrical resistance at a temperature of an 
alloy containing localised spin moments to the perturbations 
due to atomic disorder thermal disorder Py and spin dis- 
order fgm the equation of Coles is given below t 


{* m P (Pj, + ?$+.%>) •* (1*1) 



they can wake transit ions etc. Curiously it depends m the 
Brill main ecu® ©trust nr©, A high Tala© of T indicates a 
loser degree of freed* and vie© versa. Coles successfully 
applied the above equation to iron and its alloys. 

Feeder and Caha^ used the Coles equation to 

explain the anomalous shapes of the resistance vs. temperature 

curves obtained for alloys in the Fe^At region with upto about 

26 atonic percent aluminum* they concluded that the slight 

hasp observed just below f & for 24.8 atonic percent At alloy 

(Figure 4) in this region is not due to the influence of 

antiphase domain boundaries as was suggested by Bennett^ 

but due to the way in which ? and P A change with order, 

♦ 

Also they successfully separated the terms F f P A , Pj and % 

and showed their variation with order below f , Being the 

© 

perturbation terns of the Coles equation and a temperature* 
corrected value of P they were able to predict quite acci*» 
rately the resistances at higher temperatures of the near 
stofohlanetric composition alloy mentioned above, 

the present investigation dealing with the study 
of variation of the resistivity parameters with order for an 
alloy of IT.f atonic percent M in Fa la based on the Feeder 
and Cafcn*s analysis of resistivity for the near stoichiometric 
alloys of the Fe-41 system. In the following section Feeder 
and Cahn*s^ ^approach of determining the influence of erystallo* 
graphic order on various resistivity parameters of Coles equation 
and the estimation of high temperature resistivity for near 
stoichiometric FtgAl alloys in pres en t ed. 
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equation f> * P(|> A ♦ ^ ♦ JP g )» therefore* it im necessary to 
find oat bee ?. and F vary with ardor below the critical 

on 

temperatmre f Q . Is apf^mimai© idem of this cam fee got by 
obtaining data o» resistivity at mi. bale© asoee. ,; 

of alleys quenched from different t taper ati*r©» enft which ar@ - 
©oneequeatly 1 b different states of order* A® the ret© of 
diffusion is vanishingly ©sail at roe® temperature the 

sf@eia«n remain* in the ©tat© of order corresponding to the 

> 

quenching temperature and retain® corresponding values of J? A 
end F# • 

From Coles equation, one ©an write* 

/ 2 *« **** .. <!•*) 

Sex© the suffix 0 Indio©*©© Hi© residual roeiotlvlty a* 0% 
while the euperfin OF denotes the feet the* the quwititiee 
refer to on alley quenched from temperature f. the term© % 


end F f disappear because the aero point thermal energy amt 



comparison with the state of spin disorder eh&racteriet ie 
of the quenching temperature in* of course* not frozen to. by 
queue niug. 


The temperature coefficient of resistivity* 
at or below room temperature of an alley quenched from 
temperature f is given by* 


c>/° 

*TT 


C ^ )** * f* QT <* A + % 4 Fg) • * (i*3) 

*» 

the alignseut of ©pins ia already far advanced at and below 
room temperature and the variation of saturation magnetisation 
moment M g and the spin disorder perturbation P g with temperature 
is slight throughout the range of temperatures under considera- 
tion* fay lor and dones^ experimentally confirmed that the 
variation of K s with temperature to slight below 20®C for 
alloy® to the ie g Ai region of the Fe-Al system. tt®o» iLEL. ' 
ie a negligibly small term for all state® of order 1.®* for all 
quenching temperature® for the alloys under consideration* 
Masumoi© end Sail 3,0 ^®nd 1 ode ^experimentally found that for 
on alloy to Fe g Al region the saturation magnetic moment at room 
temperature varies by lees than 19 per cent between complete 
order ami full disorder, therefor®, we take 2~L. as approxi- 
mately equal to sere at or below room temperature, irrespective 

of the quenching temperature and even to a better approximation 
«~~~ is small and oonstant for all quenching tenperature®. 
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-pp* is also taken to be virtually independent of 
the state of order* the thermal perturbation due to lattice 
vibrations is closely related to elastic properties and we cm 
©attest® how much varies with order fey nothing to what extent 
an elastic modulus changes with order, Yamancto and Taniguehi 
shewed that the change due to ordering of the intrinsic Young’s 
modulus at roc® temperature is only 1 to 3 percent for alloys in 
the F«gAl region. Also the Debye temperature, which is related 
to the maximum frequency of oscillation of atone at a temperature 
and hence directly to the thermal disorder scattering perturbation 
tea® Z £ mm found to be unaffected by ordering by limnmov ©t el 
Therefore it may b© concluded that the thermal perturbation is 


(13) 

* 


virtually independent of order and at and below roc® temperature 

- - — - — - — — • 

the atomic disorder scattering perturbation tern P. is 
determined by the quenching temperature. It doe© not vary with 
temperature at end below room temperature because of low atomic 


diffusion rates. Therefore, 


a ffr 

<*T 


is taken as equal to z«s$. 


From the foregoing, it may be writteai 


/ £2L \QS, 

' aT 


» a 


Of 


i 1 ®! ( ^3 :)^?= k.?^ 
ar 


# a 


(1.4) 


where I is a constant. 


Relations (1.2) and (1*4) permit independent estimates 


to be obtained of and F^ for alloys queachod from different 

m 



temperatures. If the sample 1® quenched from a particular 
temperature it will retain its atomic order pertaining to 
that temperature* fhe resistance of the quenched sample can 
he measured at room temperature, melting point of ic® and in 
liquid nitrogen. Since resistance and temperature have a 
linear relationship upt© temperatures slighly above absolute 
ear© °K, the value of can be obtained by extrapolating 

the straight line Joining these points to 0°K* 


fhe accuracy with which the value is determined 
by this sort of extrapolation was found to be quite sufficient 
for the present analysis by Coles, feeder and Cahn. She 
temperature coefficient of resistance « VA can be determined 
by measuring the slope of the corresponding line in the rests- 



Her© the superfix f represents tbs t&Iu© of the corresponding 
term at temperature 2?. is the atonic disorder scattering pertur- 
bation tern end is purely configurational • stands for the 

thermal vibration. scattering perturbation term* It depends upon 
the mean square displacement of the vibrating atoms and at and 

near Debye temperature re " Rin « c3Kst “ t eE Bhora *>r Mott 

and Jraae^^®). Therefore , sPt ts taken aa independent of 

- 97 

temperature ah ore 100 c* for the present study* 

The spin disorder scattering potential F g 5 will he 
left aside for the moment* 

the meaning of the dash in f ,T is explained below. 

She electron freedom F^ a® introduced before cannot be need 
in equation (1*S>* Shis is so because even for a fixed oon* 
figuration ©f the alloy P must decrease with rise of temperature 
as a consequence of the quantum theory of electrical resistance 
©f transition metals ****** In these metal® much of the 
resistance arises from the s«# and p-d scattering transitions* 
the transition probability and the factor F # therefore# depends 
on the number of energy states in the d ban! within an energy 
range of I f at the Fermi surf mo® * then the d band is nearly 
full* the density of states B(H) is a steeply falling function 
of £ end therefore the number of available states does not 
increase proportionately t© f# »© resist®®©® * ***• 
transition metal therefore does not rise proportionately to f . 


2» terras of the present formalism, this implies for iron and ' 
its alloys the freedom factor ? falls with rising temperature* 


fh® symbol P will be reserved for the configurationally 
determined value, determined from measurements at 20°C f O°0 and 
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quenching temperature and which together with 

determines the slope of the lines in the aho we mentioned 
figure is also approximately independent of temperature. 

Since F # is less than f and for a temperature f 
it i« not kn own to what extent F f is less than F cm© ©an 
talc# arbitrarily in the temperature region 300 to 600°C 
(f - ¥*) varies proportionately to absolute temperature and 
f*/F m 2/3 at S00°c. Using the corrected value of W equation 
Cl.#) can be rewritten as 

r 7 - r <** ♦ %) ♦. < i * t ) 

the experiment a Xly determined value of the resistance 
at a temperature corresponds to the /^ T value in equation 
Cl*®) while /° T in equation (l#f) corresponds to the estimated 
value, the difference between these two values of /° T 9 obvi- 
ously, 1® equal 'to W* tg* fhtrefore* variation of F g with 
temperature (hence, order) can be know® if f 9 at each tempera* 
turn ia known. Infant, ?* value mmt be known for evaluating 
/^ T value from equation (1*7)* the procedure for evaluating 
P* is given below t 

■ Based on the assumption of feeder and Cahn, one can 
■rite for as? teope-ature I°K in the region 575-873°*, 

(*-*•)-« .. ( 1 . 8 ) 


where T mail F* I imre their usual meaning end A is a constant, 
i'iie value of A can he calculated if ?*/T value at any tempera- 
ture i® known* This has arbitrarily been assumed to be 2/3 at 
€OO°0 for the stoichiometric alXcgre of Feeder and Oahu* For 



in the regie® of interest* 
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feeder and 0a fen^feav* male a let ailed study of the 
resistivity parameters of Coles equation as function of crysta- 
llographic Older tor the near at oiehiomeirle alleys in tin* 
fsgAl region of the Fc~Al system* fhey were able to estimate 
quite accurately the high temperature resistivities of the®# 
alloy# using thee# parameters, 

lo work, m determimtion of resistivity parameter# 
of Cole® equation, m m function of order appear# to have been 
done on other compositions in this region of the phase diagras, 
She present Investigation aims at studying the variation of 
these parameter# m a function of euystallograptii© order 
essentially m the line® followed by Coles and Feeder and 
Cate for an alloy of approximately 2® atomic percent al uminum , 
Shis composition la selected because it ha# the interesting 
feature of having the f err Magnetic Curie temperature 
® o (-45O°0} below the structural transition temperature f 0 
unlike those near the stoichiometric composition of fs 3 *i» 

It earn be bbserved in Figure 2 that for alloy® with below 8ft 
atomic percent aluminum f 9 la less than 0 C * Between f c and ® c 
two opposing factors influeno# the resistance in this alloy* 
fjiey are the atomic order persisting upte f # and the spin 
disorder scattering predominent above ® 0 . It will be interest- 
ing tc study the variation of Colts resistivity parameters 
with order in such an alloy* 

imm 




Jj&wlty and Calm^ '^report that sear the composition of 
2-3 atomic pereen t aluminum complete order can be obtained on 
proper hmt treatment contrary to the expectation that this should 
be possible for si ©iehi ©metric composition alloy, fhe results of 
Feeder and Caton^ also indicate that perfect order cannot be 
achieved in tie alloys with stoichiometric com posit ion. Lesley 
oM Cahn^ ©ba@rv® that maximum critical temperature occur® at 
approximately ZB atomic percent aluminum, these author® explain 
the shift in the mwclmum order and the ordering temperature from 
the stoichiometric composition as due to a magnetic component in 
the ordering •force* in eo»4 unction with a Curie temperature that 
varies rapidly with composition, this sort of displacement is 
reported in Kickel-Iron system near the composition Ii^B* by 
lyeshchenco «t sl Cl5»M) ^ the above explanation wm first 
pTopomi for this spates • fhe study of the variation of Coles 
resistivity parameter® with order and resistance va .temperature 
data reported in this investigation might be useful for studies 
on order-disorder transformation of fully ordering F&^Al alley. 

The present investigation aims at eoadHttia* the 
dilat ©metric studies on the alloy under consideration with a 
¥ iew to cheeh the structural transition temperature of the fe^i 
phase of the alloy under investigation and compare it with that 


from other eourose. 
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The aliimlao-thsrmic technique consists of product ion 
of ferro-alloys from the metallic oxides through reduction of 
tlieae oxides by alumlnus powder' lf K This is a highly exothermic 
reaction end the heat of the reaction is sufficient for keeping 
the metal la molten state. Often the teajmratupw of the melt 

A C | 

rises to 2§©0®0, The metallic oxides and aimalimqt used In the 
pr©e«s© are in powdered state (approximately -32 mesh), to 
ignition of the reaction mass* the aluminum combines with the 
oxygen content of the metallic oxides yielding a slag consisting 
sostly of aluminum oxide and a metallic regains. The reaction 
is completed within a few seconds of the ignition and the melt 
is ready fdr tapping within a minute* 

*a# 

for the production of Fe-Al alley* mill scale powder 
of composition FeO-20.84 per cent and ~ 76 » 36 P« r cent 

and aluminum of 90.77 per cent purity were used* The aluminum 
used has iron as a major impurity approximating to 0*22 per cent* 
The reactions that occur on ignition ares 

S TOO ♦ 4/S 11 * 27# ♦ 2/8 AlgOg ♦ 137*670 «al. 

2/3 itogOg <f 4^1 A1 » 4/8 to ♦ 8/8 - ♦ 137*600 oal* 

P@r a oharg* ecnsiatisog of 8 Kg. of mill mmole » to 
pr'odaoe an alley with approximately 28 atomic percent aluminum, 
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magnesias match. stick* fhe reaction took approximately 30 seconds 
for completion* the metal wm t opped 1st© a cylindrical ®and sold 
with a diameter of 2* and length of 6 tt , ffae tapping was completed 
within 2 minutes of the ignition of the mixture. Iron in the 
sample was estimated to be at 72*3 atomic percent by chemical 
analysis and aluminum in the alley Is calculated to fee Bf, 7 at sale 
percent by difference* As east the alloy was quit® hard (average 
He 3S) and brittle* the grains were quite big and can be sees 
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motki either hot or cold, the alloys containing more than 
16 weight -percent aluminum, Alloys with aluminum content 
lower tnan 16 .percent by weight arc- classified into two 
group® containing 3-g percent and 5-16 percent aluminum, 
ven peetively^*^ , Alloys in the first group can be either hot 
worked or cold worked without any difficulty! alloys in the 
second group are too brittle for cold work but can be hot 
worked, this can best be perf aimed in a narrow temperature 
rouge, the optimum forging temperature increases with increas- 
ing aluminum content to 1250% for a 16 wt percent alley. A* 
the correct temperature, alloys w ill withstand Quite heavy 
reduct i ease and con be rolled to 22- gauge sheet a or to l/S- 
in-diam, wire, for alloy® in the first group wire drawing 
practice doe® not present much difficulties. In tm second 
group too, upto 14 wt. percent aluminum wire can be drawn at 
elevated temperatures# the temperatures being below the re- 
oryst alligation temperature. «ith higher aluminum content® in 
the alloy® wire drawing is extremely difficult* 

the alley under study belongs to the second group 
with an aluminum content of 15.4 percent by -weight, (2?.? atomic 
percent). Wire drawing of this alleys 1® not feasible due to 
high aluminum content. for electrical resistivity measurements 
tha specimen could he ideally either in a wire form or narrow 

atrip shape. " ; ' 

for making the strip out of the cast sample, hot 
forging at 1200*6 with controlled blows to bring the catting 


to step® was attempted* Seed reductions in sin# were obtained, 
Isut oxidation at th® boundaries of the elongated grains was 
consider able. Hence the sample prepared by bet working could 
not be used for the- present studies on electrical resistivity* 

the specimen about i w long -and 1/S M thick mi 1 ,/B* 
wide wry® made by cutting the casting into strips of about 1/4 w 
to 1/8” on & surface grinder* She specimen so prepared does 
not exhibit a ay oxidation at grain boundaries and is strong 
enough to withstand the heat treatments given to it* 

C* iisCbstMi 

She sample has been vacuum-sealed in a quart* tube 

and annealed at 800°C foe S hours and quenched in silicone oil* 

it) 

Shis treatment removes the effect of previous cold worn 

So find the variation of P, ? A and the residual 
resistivity, with order, we had to retain the oorroe ponding 
high temperature order at roe® temper®! ure and measure the 
resistance at room t emperat tire , 0*0 and —19*^0* She sample i® 
drop quenched from *10*0, after retaining it at this temperature 
for approximately S mimit e® , into saturated salt solution* She 
melt eolation le used because it help® in retaining the high 
t em perature order very effectively!^ ^ is the sample is wall 
the temperature in the Xwthol-woaad well-insulated furmaee 
maintained constant, the sample nill *»*• the same order 
throughout its volume, to case of »ear stoichiometric composi- 
tion alloys the time required to equilibrate the samples is of. 
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t i auf ?leiezit Xy higher than thou* at which mm would acnraally 
expect the alloy i© hecoae equilibrated* After quenehiug from 
610 °C, the resietaaee of the sample is imedist^ly measures at 
*®«* temperature 4» ice and in liquid nit r ©gem* fh® sample is 
ih®a Ii©at**tr#&ie$ at 590 s c and the same operations are repeated# 
Tm equilibration of the sample ie carried ©at la step© of 80^C 
till S30°C* After each equilibration step* the operations of 
quenching, measurement of resistance at r©* temperature, £a 
ice »i in liquid nitrogen are performed* 




Ga each end of the sample two purs iron lead wires 
were spot welded. She end two wires are used as current carriers 
while the middle two are used as potential leads for measure- 
ments of resistivity with a Kelvin Double Bridge. the Kelvin 
Bridge could measure resistance between the two potential leads 
accurately upto the 4th decimal pi*©©. Sfhe special advantage ©f 
using a Kelvin Bridge in the present studies is that it does not 
take into account the resistance offered by the lead wires and con- 
tacts and measures only the resistance of the length of the sample 
between the potential leads. All the resistivity measurements 
reported in this investigation are made using the Kelvin Double 
Bridge. 







^eelatanca valuta meamirad as a faaefim of twaperature as.lt 


te tooled at the rat# of t»2°0 -per minute, ar© given in fable III 


and figure a (Carve 1), fhe experimental data of the present 
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txm mlwm 5 and tills is reported la columns 10. the F*/F 
ratio is gives in coluaggt 11. Prom the data in colaana B and 
11* F* (F a ♦ Ff) lias been oslsalmtefi m& la g Iran in column 12. 
She experimentally observed resistance value® at selected tesspe- 
rat ares taken fro® fable III are giver* In Column IS. It nay be 
noted that the temperature in colu^a i correspond® to the laeasur- 
lag temp? rat me end not the quench t emperature whm referring to 
the values in colons IS. The resistance values pi of coins®. IS 
sr® related to the resistivity parameters by equation (1.5).F*J? S 
Is given, by the differs »e© in pT value® of Columns IS usd 12 
mi this is reported in coition 14. Colusa 15 gives F g value 
calculated from the data in columns 14 and 10. 

Is figure f variation of F. 9 *, P. 9 ® and with 

equilibration temperature i.e* quench temperature 1® ehewa. 
Observed (curve 1) and estimated resistance values (carves 2 and 
3) as ft function of t emoerature are shows in Figure 8. A® m 
insert in this figure the variation of f*% and % with tempera* 

tare is shows. She coefficient of thermal expansion as a function 
of temperature is shown is Figure 9* 


CHAPTER & 

wmm g 


z& til® plot of coefficient of thermal expansion vs. 
temperature {figure 9) we observe a distinctive peak at 508°C. 
fMs corresponds to the structural transition temperature $ 0 . 
However* the value of f obtained in the present investigation 
is shout 18~20°C higher than that obtained by Lesley and Cahn 
(fable II). She observed a values are comparable t o those 
reported by Kefesen and Kuosynshi^ 2 \ *he hump observed in «»T 
curve at is similar to the humps observed in their plots for 
various Ih-Ai alloys. 

She variation of the resistivity parameters I® and 
with equilibration temperature for the alloy of this investi- 
gation (figure 8 ) * in general* appears to ho similar to that 
exhibited by 24.8 atomic percent aluminum alloy (figure 3>* She 

variation of f m end f^ 2 with SIT is much waller in 27.T atomic 
percent A1 alloy compared to the stoiehiometrio alloy | this 
becomes evident from a comparison of figures f and 3. For 2F.T 
atomic percent Ai alley (figure f) shows a steep fall between 
830*5$0°®« Also the conspicuous flattening the F® and 

F^** F a ^ eurrea eeeur lust shoes f 0 i» **»• °* w * 8 atomic 
percent Ai alloy while in the present @a»® this is not so. Xm , 
the present case F® curve flattens at shout 880 0 ohile F . •Fjf** ' 
curve flattens at 8fO°C. fhe steep increase in curve occurs 
from shout, 500*0 in figure 3 while it occurs from 830*0 in figure f 




la figure 3 for 24,8 atomic percent Al alloy ms 
quenching temperature diminishes ? 4 appear® to approach esyapfco- 

tioally a value distinctly above sera, implying that order never 
beewe® perfect for this alley, this was the conclusion from X-ray 
data by Lawley st al^ 21 ^ and also from the neutron diffraction 
data by Bathane et al^ 22 ^. The variation of P A with increasing 
order as shown in figure 7 for the alloy of this Investigation 
shows no such asymptotic behaviour. Shi® la Justified an the 
bnsls of Lesley's observation that most perfect order ean be 



4i 


curves of Figure 8* Curve l shews the observed resistance 
ehile curves 2 asS 3 shoe the estimated and t enper at ure-e corrected 
values at various temperatures. Curve 2, figure 8 sfco--.s a hump 
at about the Curie temperature <430°C), Similar huap» can fee 
observed at temperature in curve 2# Figure 4 for the 24*8 
ato»ie percent alloy* this indicates that the magnetic resisti- 
vity component is fee4»§ coming into play at the Curie temperature# 
a® expected* toother anomaly in resistance i© noticeable in 
the vicinity of structural transition temperature# 2 ( ~ 58O 0 0 
ia 2f*f percent alloy). This say fee compared with the resistance 
anomaly at in 24*8 percent alloy (Figure 4# curve 2). 

I ' 

The hi# temperature correction to f results in 
curve 3# Figure 8* there ia some uncertainity shout the tempera- 
ture correction applied to F and this curve is mainly scant to 
fee useful for studying the variation of P*P<, and P g with tempt- 
rature. The uncertainity in the temperature correction arise® main 
ly in the arbitrarily taken tatio of ?*/F as 2/3 at 590% * the 
variation of with temperature in Figure 8 indicates an 
increase In slope after the Curie temperature of 430% due to 
the spin disorder resistivity* 
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